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Abstract: In this paper, we estimate demand carves for
unbundled loops seld hy incwmbent local exchange
telecommunications carriers to their retail rivals.” Of primary
interest are the cross-price effects between unbundled loaps
purchased with and without unbundled switching. As expected,
we find downward-sloping demand curves for unbundied
elements, with own-price elasticities in the elastic region of
demand. Interestingly, however, we also find no evidence of
positive cross-price elasticities between alternative modes of
unbundted eiamentemry
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L. Introduction

The unbundling provisions of the Telecommunications Act of 1996 are
designed to promote competition in local exchange markets. Six years after
passage, the legal and policy debate over these provisions continues to rage
without resolution, One question that les at the heart of the debate is whether
unbundiing (both as implemented and in general) reduces the demand available
1o facilities-based entrants, thereby deterring competitive local exchange carriers
{*CLECs"} from investing in their own telecommunications facilities? This paper
provides evidence and analysis regarding this question by estimating demand
curves for unbundled loops leased with and without unbundled switching, and
adds to the relatively sparse body of empirical guidance on the subject. To our
knowledge, this paper is the first attempt to estimate the own-price and
cross-price elasHcities of demand for unbundled loops and swilching.

With the cross-price elasticity of demand of loops purchased without
unbundled switching, the question of substitution among altemative entry
modes (iz., with and without switching) can be evaluated in a manner consistent
wilh standard antitrust analysis of market definition. - A high, positive cross-
price elaskicity indicates that, for a small increase in the price of one product

{switching), the quantity demanded of some other product (loops without

switching) is substantially increased. If the cross-price elasticity is negative and
large, then a price increase for one product will reduce the demand for the other,
In the case-of high cross-price elasticity (positive or negative), the courts have
frequently concluded that the two goods or services are in the same market!
Separate markeis for fhe goods or services are indicaled if the cross-price effecls
are low. Thus, wheither or not loops leased with and without unbundled
switching ate in the “same market” is addressed in this paper, using a method

familiar o both antitrust and regulation.:

Our findings are summarized as follows.

1 AmmmnmAmmSnmw Amrm:sruwl)amorm(aded.
1992), Vol. I, at 282-93.

3 I ser also, £g., In re Review of the Commission’s Regulations Governing Television
Broadcasting, Further Notlce of Proposed Rulemakbig, 10 FCC Red 3524 (1995), availahlg at
http:4 / fip fec.gov/Bureaus/Mass_Medla /Notlces/ feci4322.tx4. .
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1) The demand curves for unbundled loops and switching slopé
downward, end have elasticities in the elastic region of
demand

2) Cmss—pnce elashicilies are not distinguishable from zero,
implying that mandafed access is not serving as a substitute
_ for CLEC deployed switching; and

3} Finally, a simple test of “impairment” is conducted, and
unbundled switching is found to mnsfy the standard set forth
in the Act.

1. Empirical Model

The purpose of this empirical analysis Is to estimate reasonable
approximations of the ordinary demand for unbnndled loops purchased with or
- withont unbundled switching* We first define the variables in our model. The
total number of unburdled Ipops purchased in a state for the provision of local
relephone service (Qr) Includes the quantity of loeps purchased without
unbundied switching (Qu UNE-Loop) and with unbundled switching (Qs; UNE-
Platform), so that Qr = Qu + Qs {the subscript § Is used for the Platform o
indicate that the Platform CLEC purchases “switching” with the loop). The
quantities (O and (s are our dependent variables, and the demand elastidties for
(r are easily computed from the econometric estimates.

GENERALLY, THE ESTIMATED DEMAND CURVES FOR UNEUNDLED LOOPS
ARE : ) :

an,_=a.+;x,ln.PL+u,ldP,+:V_‘,n,Z+eL I
: ]

InQ,uﬂ,,+ﬂ,lnPL+ﬁ,lnP -rEﬁ,Zﬂs ,'(‘2)

where P, is l:!w loap price, Ps is the price for unbundled switching, te vector
Z represenis n other demand-relevant factors that influence the demand for

3 In conjunction with unbundled switching, UNE-Flatform CLECs purchase Lmbundled
mmmwehﬂmmsponinmbundlednﬁﬂm

] L Mh%mﬁmm:;ﬂmnﬂkm@smﬁa ‘
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loops of both types, and & and es are econometric error terms that meagure the
unobserved determinates of loop demand. The price of unbundled switching is
included in both demand equations, measuring cross-price elasticity in Equation
{1} and own-price elasticity in Equation {2). All varisbles are measured at the
state level, and only Regional Bell Companies are represented in the sample.
Descriptive statistics and variable descriptions and sources are provided in
Table L. .

A. Prices and Elasticities

Given the épeci.ﬁcalion of Equations (1) and (2), own-price elasticities of
demand (= 3Q,/9PxFi/(}) are measured by coefficients @, By, and fi. The
cross-price elastidty (ny = 8Q/aPxPi/ () i5 measured by o Becanse demand
curves slope downward, we expect both a: and f to be negative, and the Jog-log
spedification implies that these coefficients measure the (constant) own-price
elastidity of demand for unbundled loops of each type. Joint consumption. of
loops and swilching in the loop-switching combination implies that §; measures
the own-price elasticity of demnand for unbundled switching. Additonally, this
joint consumption of the loop and switching elements for the UNE-Platform
suggests that the quantity effect on the demand for loop-switching combinations

.of a §1.00 price increase of either Py or Ps should be roughly equal. This equality

implies hat P1/w = B2/{1 - w), where w is the loop's share of total combination
cost [P /(P + Ps)]. The Wald Test can be used to test whether this equality (f.e,,
restmiction) holds,

‘The price of unbundled switching Ps is a cross-price for the demand for loops
purchased without switching, and the sign of o2 will indicate the demand
relationship of unbimdled and self-suppHed switching, ¥ a decrease in the price
of unbumdled swilching leads to a substitution of unbundled switching for
selfsupplied switching, then o will be positive. A negative sign on aa,
alternatively, suggesis that unbundled and selfsupplied switching are
complements because a decrease In the price for switching increases the demand
for loops purchased without switching.t If ag is not different from zero, then the
entry modes are unrelated in demand.

+ - Beard ¢f o, present a formal, th tical mode} it ing the compl: ¥ and
substitution relstionships that may exist betwean unbundled switching andd self-supplied
pwitching. Beard, T. Randalph, Gearge 5. Ford & Thomas W. Koutsky, Fociitles-based Entry in Local
Teleconmunications:  An  Empirical  Investigation  {unpublished manuscript, avallable  at

{Footnoke Continued. ., )
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B. Other Varinbles

Other variables in the demand equation (making up the vector Z) indude the -

total demand for the final good (local service) measured as the total local service
revenues of the Bell Company in the state (SIZE). This variable is included in the
" madel because a loop demand curve Is a derived demand. A priori expectations
are that demand Is positively related to market size. Given the specification of
the model fJog-log), 2n estimated coefficient on SIZE less (grealer) than 1.00
indicates that demand increases less (greater} than proportionately to market

The mix of tolal demand between residential and business customers also
‘may influence Loop demand. Two explanatory variables are Included fo
measure the mix of demand: 1} the ratio of business-to-residential retail rates
(RESRAT); and 2) the percent of total, analog, swiltched access lines that are used
to serve residential conswmers (RESSHR). The two demand-mix variables,
RESRAT and RESSHR, both measure the extent to which market demand is
residential in nature. Generally, untundled loops and selé-supplied switching
are used o serve businesses, whereas inmbundled loop-switching combinations
are used to serve residential and small business customers, So, it is reasanable to
expect negative signs on both variables in the (), equaton, and positive signs in
the Qs equation. s ‘ :

- Bath the New York and Texas public service commissions have exhibited
leadership in promating competition, and competitor penetration in these two
states is canstderably higher than average. ‘Thus, a dummy variable that equals
one for New York and Texas (DNYTX), zero otherwise, is inchuded in the model.

. New York and Texas are the leaders in promoting competition via unbundled
€elements, so positive signs are expected on DNYTX. '

“The Bells” ability tojpmvid-e long distance telecommunications service may
influence demand. so we include & dummy variable for states in which the Bell
Companies have received 271 approval {D271). Both New York and Texas have

hitps/ fvarn telepolicy comy. n that study, the effects of te avallability and price of unbundied
wwikching on ber of CLEC deployed switching entities were evaluated using ec ic
methads. The study found that higher switching prices and unresiricted access 10 switching led o
mare, not less, switch deployment by CLECs.

5 Abcument CLEC penstration mates (jesa than 10% on average), It ks not clear that factors
relevant at the margin (such as residential share and prices) will mpart cwrvent demand.

FPhoenix Contet for Astvaniced Legal and Exonowic Pibll: Policy Stdies
. o phoemiz-conter ary
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271 approval, so the 271 dumuny variable meastires the influence of 271 agpraval

* absent the leadership effect of these two states. No 4 priori expectation is made

sbout 271 smius (D271), and it is important to keep in mind that the dummy
variable D271 measures the effect of 271 approval once the “Jeadership effect” of
New Yurr and Texas (both 271 approved states}) is faken into account*

A dummy variable indicating states with high non-recurring charges
(DNRC), and the percent of the siate’s population density {(METPOP), are both
included as addifonal regressors? ‘The variable METPOP is measured as the
percent of a staie’s population living in metropolitan areas. Non-recurring
charges are sunk costs and, consequently, deter entry, so a negative sign on
DNRC is expecteds Population density (METPOP) is expected to positively
affect demand for unbundled loops purchased without switching due fo density
economies for self-supplied switching, but no a priori expectation is made with
respect to the variable’s effect on loop-switching combinations.

Finally, since our data was collected in June and December of 2001, a dammy
variable indicating the “as of” date of the data (DSAMPLE) Is included as a
regressor. A positive and statistically significant coefficient indicates that, on
average, demand increased over the six-month period between June 2001 and

December 2001,

11, Results

The two equations are estimated (as 2 system) by weighted least squares.s
Results are summarized in Table 2. Due to limitations on the availability of data

§  The loop penciration rates (otal loops divided by total access Eines) in New York and
Texas are much higher than average (about 19% for these two states to the average of 5% for the
others), and this difference Is statistically significant (t statistic = 7.56).

7 For every wnbondled logp or loop-sivitching combination leased from the ingumbent
LEC, the CLEC must pay the TLEC a non-recurring charge (“NRC*) ta cover the labor costs of the
migration {ordering and provisioning). A high NRC s defined 1o be an NRC exceeding $50,

*  Wedonathave data on the non-recurring charges for koops purchased without switchiag,
We asume that the loop-switching non-recurring charge Is highly correlated with the loan
naa-recurring charge. Depending on the comelation, the variance of DNRC in the O equation may
be large {lmplyfng a low k-statistic).

T . By estimaling as & system using weighted Jeast sq the est are more efficlent

- relative to ordinary least squares estimates of the Individual equations because the procedure

increases the degrees of freedom and corrects for b kedastic disturbances. Sae PRuDYCK,
RCBERT 8., & DANEL 1. RUNINFELD, ECONOMETRIC MODELS & BCONOMIC FORECASTS (¥4 ed, 1991).
Because there are no cross-equation restrictions, the estimated parameters are identical to single-

- (Footnote Continuad, . . .}

Phomiis Center for Adoonced Legul and Eronnic Public Policy Studies
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- to an evaluation of all CI..ECEpurcha.sa of unbundled laops, rather than the more
appropriate analysis of a single CLEC. )

Twa conditions servé as a test of impalrment. First, as the price of unbundled
" switching rises, the quantity of loop.swikching combinations declines, If
swilching is easily replicable, then the quantity of loops purchased withont
switching should increase in proporiion to the loss of loop-switching
combinations. A test of this condition is whether ax); = -f)s (where the
quanitities are measured at their mean values). Alternatively, the same
information is gleaned from the condition 3(J:/aPs= 0. As described above,
neijther condition holds; an increase in the price of unbundled switching reduces
the quantity of loop-switching combinations {with elasticity -1.1) and has no
effect on the quantity of loops purchased without ymbundled switching, so that
o < Pofds» Further, the price elasticity of all loops (Qy) with respect to the
- switching price is -0.52 {(3Qr/3Ps > 0), and this elasticily is statistically different
Irom zerc. Thus, our resulls snggest thai at least some CLECs are impaired in
their ability to provide service without access to unbundled switching.

V. Conclusion

" Our econometric model indicates that demand curves for loops, whether
- purchased with or without unbundled switching, are downward-sioping and
presently in the elastic region of demand. likewise, the demand for unbundled
switching is in the elastic region of demand. Most significantly, our empirical
model provides no support for a substitulion between unbundied and
self.supplied switching at current element prices; the esiimated cross-price
elasticity with respect to loops purchased without switching and the price of
unbunedled switching is not statistically different from zero.

.- In acldmon,uurempmml réuhs are used to construct and perform a simple
_test of the fmpafrment standard of the 1996 Telecomununications Act. The

. impairment siandard requires the FCC to consider {at a minimum) whether a ‘

lack of access to an unbundled element will reduce meaningfully the ability of o
CLEC to provide the services it seeks io offer. This standard suggests a rather
straightforward empirical test, and our econometric estimates indicate that
impairment exists with respect fo unbundled switching. This test, however, is
raperfect, given the aggregate nature of the data. Impairment, as defined by the
1996 Act, must be evaluated sn a CLEC-by-CLEC basis. -

®  The null-hypothests of equality of the two terms is iejected eosily (¢F = 10.6, Wald Test). -

Phaenix Center for Adnanced Lagel and Eroviomic Pyblic Policy Studie
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Empirical analysis is always subject to the quality of the data used and
validity of the model’s specification. The former we can do Tittle about, and the

latter we have addressed with careful model selecton and a standard statistical

test for specification error. As with all empirical analysis, however, this paper
should be considered as but an element in a portfolio of evidence. Further
research i3 always desirable, -

Phaonis Center for Advanced Lage! and Etoncesic Public Policy Studies
wrth phosnix-comier top
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Platform)» This finding is unsurprising, given that securities law makes it
difficult for the Bells to promote policies that will indeed promote “real
competition” and thereby reduce its profits. Increasing and protecting profits is
the goal of the Bell Companies, not the altruistic promotion of consumer benefits
realized from the rapid intraduction of competition into the local exchange
market. Policymakers shouid not ignore this fact.

I A Simple Economic Analysis

. In ordey (o find an answer to the question of whether the Bell Companies are
legitimately irying to promote “real competition,” thereby acting in conflict with
the interest of their shareholders, or whether “real competition” is their hen
houge, a very simple economic analysis is used. As always, a few simplifications
will make’ the analysis more tractable and accessible. While the following
analysis is mathematical, it is velatively easy to follow. For those who prefer,
numetical examples are provided in Section I that illustrate plainly the
symbelic computations of this section.

To begin, first assume that a Bell Company has one retail service it sells at a

. regulated price P. This service is comprised of two inputs, namely input L and
input 5 (e.g., loop and switchlng/transpart).s The production of these inputs
requires fixed {and probably sunk) cost F, and additional units of the input are

supplied at marginal costs Ce and Cs, respectively. The per-unit price-marginal -

cost margin, therefore, is (P - C. - Cs), which is positive. Observe that this margin
is computed as price over marginal cost, not average cost (either embedded or
forward-ooking). Marginal cost for embedded loop and switching plant should
be very low, and well below average-cost. Profit maximizing decisions are based
on marginal cost, not average cost; $0, oux focus i3 on warginal cost.

In addition to its refail offering, the Bell Company also sells to other
telecommumications carriers the inputs L and § at wholesale prices Ry and Rs,
where the sum of the wholesale prices is less than the retail price (P > R; + Rq).
The wholesale prices (R, Rs} are set equal to average cost (e, TELRIC), and
therefore exceed marginal cost (Ry > Co, Rs > ).

, Telx
Mm@u junel‘ﬂn

; The production technology is fixed proportions; each tindt of cutput requires one L and
one 8.

3 SeeT. Randolph Bﬁ:d George 5. Ford, dehumnw l(oukky Pmmis-m Enhy bl
An

(s 3
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‘The {annual) profit function of the Bell Company is

5= (P=C, —Cylng +(Ry + R~ C, —Conp+ (R —Comy ~kF, (1) -

where k is faclor that converts the fixed cost into depreciation and an annual
“payment” to the capital (i.e. because profits are measured in anruat terms), and
w; 18 the number of wnits sold by the Bell Company 1o either ils own retail
customer (subscript B), a wholesale-customer buying both L and § (subscript P,
for “UNE-Platform”), or a wholesale customer buying just L (subscript L, for
“UNE-Loop”). It should not be a surprise to anyone that the Bell Companies do
not wish 1o wholesale inpuis to their competitors; they have made their
preference clear.

The question of [nterest is what “fype” of entrant the Bell Company secks to
promote, and whether or not its decision is compatible with profit maximization
and, thus, shareholder interests. In order to evaluate this issus, the lotal
differential of Equation (1) is required: -

M=(P—C€, ~Chng +{R + R~ C, ~CMnp +{R, —C)An,, (D)

where the A symbol Indicates “the change in.” Equation (2) can be used ta
compute the change in profit for changes in the number of customers of each
type, including the movement of a customer from, say. a retall product to a
wholesale product. To {Hlustrate, a one-unit increase in ns Increases profit by
[ArfAmp = (P —Cy - CsH

The Bell Companies” distaste for the Te!ecomrm.uﬁcatlons Act's unbundling
mandates {i.e,, forcing the Bells jo offer wholesale products L and §) is revealed
by Equation (23. 1§ the Bell Company loses a retail customer {Ang = -1} to a UNE-P
provider (Anp = +1), its profils change by

AnlAn, —Arldng = (R, ¥ Ry —C - Co)=(P-C,—C)=R, +R; - F. 3

which I clearly negative because the retil price exceeds the sum of the
wholegale prices (P > Ry +-Rs)s Equation (3) shows that the Bell Company

¥ The regulated price is assumed to include all revenue from the customer, including
universal service receipts.

Phoemiy Mﬂﬁrmmmmk Public Policy Stodies
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Abstrack:  The Bell Operating Companies (“BOCs*) argue that -
“Total Element Lang Run Incremental Cost (TELRIC) prices set by
State public service commissions have no nexus to the BOCs”
actual forward-locking costs but are, instead, based on retail
prices with the goal of ensuring that competitors have an
adequate (if not outright excessive) margin, thus resulting in
“parasitic” competition. This Policy Paper, however, empirically
demonstrates that the data do not support the Bells’ contentions,
finding that the wholesale price for combination of unbundled
" elements is motivated primarily by forward-looking costs and
secondarily by BOC retail profit margins. Simply stated, wholssale
. pries for UNE-P are not directly related to relsil prices for local
telephonte service. In fact, rather than set rates below costs, the
States more often than not have actually preserved some BOC
profit in a politically-sensible “50/50” split between the desired
outcomes of new entrants and the incumbants. The fact that BOC
margins are declining fs an infended consequence of Section
251(d) the 1996 Act and a rational public policy, because TELRIC
pridng deliberately does not incorporate the monopoly rents the
BOCshave traditionally enjoyed in the wholesale prices for UNEs,

t Adjunt Pelinw Phoanix Center For Advanced Legal and Economic Public Policy Studies;
Professor of Economics, Aubwn University.

v Adium:l Fellow, Phoenix me for Advanced Legal and Bconomic Pnbl!c Folicy Studies;

Chief E t, Z-Tel Ci Ji The authors would tike lo thank Doron Fertig, John

Iachn-u]eff Lﬂnnlng, and Michaet Pelcovits for helpful :ummenwandsngpsﬁmn. Phoenix
Lantsr Pr I Spiwal tsted in translating the logy and
economics peﬁormed in Hhis paper inta lmgmge nomal peuple can understand, Any errors are
the sole responsibility of the authors.
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Equally as impaortant, a financial analysis of the BOCs' own
publicly stated relail and -wholesale revenues and operational
costs for local phone service refutes the BOCs’ claim that
whuolesale revenues are insufficient to cover wholesale operational
costs. Quite to the contrary, the data indicate that even though
EBITDA margins for wholesale lines are approximately half that
of retail lines, the BOCs” wholesale nargins are nonetheless positive,
with EBITDA margins in perceminge ferms (revenues wiinus cost
divided by revenues) for retail and wholesale services averaging 55% and
40%, respectively, and the wholesale EBITDA margin averaging about
40% of the retail EBITDA margin.
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1. Introduction

The Bell Operating Compantes ("BOCs") have recenfly laumched a new
campaign against the wholesale prices for unbundled elements (“LINEs”) set
under the Federal Commemications Commission’s cost standard — Total Element
Long Run Incremental Cost or TELRIC. Aecording to the Beils, TELRIC prices

- set by State commissions have no nexus to the BOCs® actual forward-looking

Phvents Center Jor Advanced Legal and Economic Public Py Stidics
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costs but are, instead, based on retail prices with the goal of ensuring that
competitors have an adequate (if not oulzight excessive) margin. The BOCs
therefore contend that current wholesale prices for UNEs produce “parasitic”
competition,! reduce BOC revenues below operational costs, and threaten the
investment in the local exchange network? This Policy Paper, however,
empirically demonsirates that the data slmply do not support the Bells'
contentions.

Econometric analysis presented in this Policy Paper fndicates that, on
average, the wholesale price for combination of unbundled elements called
UNE-P (loop, switching, and ransport} is motivated primarily by forward-

looking costs {TELRIC) and secondarily by BOC retail profit margins.' As such,
contrary to the BOCs’ contentions, wholesale prices for UNE-P are not directly
related 1o retail pnces for local telephone service.

In fact, contrary to the BOCs' claims and criﬂdsms of State ratemaking

proceedingss (proceeding which, incidentally, are open for public participation

and were recenily desaibed by the United States Supreme Court as “smootidy
rumning” affairs+), it appears that the States not only have been extremely careful

1 See sg. Sepiember 13, 2002 C of USTA President Watter M McCormick: The

ROC's UNE-P and TELRIC palicies have created * that are content to feed off and weaken
the host.” Glenn Bischoff, WSTA Calls For the End qfuNE ~P. TELRIC, TELEMHONYONLINE.coaf {Sapt.
13 2002). .
2 Sﬂ-fsvsxh-kmﬁepunber" 2lxn)whm:.mdmgmsscl’xutdml
Richard Daley, YELRIC pricing Is “below cost” and Is an “Ivratioral and le subsidy that
Is threatening the fature of our telecominunications infrastrachare *
I

. ¢ Because uﬂ\erfacmhﬂumtfudehmumdmofwhdmhpﬁmli is not coevect ko
Interpret these ‘findings to mean that the wholemk price for the UNEP §5 hali-way between

forward~lnokin5 cost and average retall iysis Is a referis poribus {othar
things ¢ lysis, 1g the unique mu-n:uuuno{udimgrmarm“ﬂalimlnﬂle
dzpendemvzriabh. t

b Se eg, Washi Telecom Newswire (September 9, 2002) {According to Verizon CEO
Tvan Seldenb Stmz Yofa don't get 1. Theydon‘thnveaduebmauseme are

dnan old view of regulatory policy.”) Such eriticisms are particularly puzzling glven that the Bells'
publicly reported to the FCC that States inpased TELRIC pricing as a pre-condition of receiving
Authority under Section 271 of the Telecommunications Act io provide in-region inler-LATA
sapvice,

& Serinfenn, 25 and 27.

Mhmﬁrmuymmﬁmwm
s, phoeniz-conierpry
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{0 ensure thal TELRIC rates acrurately reflect the BOCs' forward looking costs,
but moreover — particularly as telecoms is such a political business - States have
actually preserved some BOC profit in a politically-sensible “80/50” split
between the desired outcomes of new entrants and the incumbents. While retail
margins matter, forward-looking costs explain three times as much of the:
variation in wholesale prices across states as does the retail margin, and six times
as much as retafl prices. The fact that BOC margins are declining is an intended
consequence of Section 251(d) the 1956 Act and a rational public policy, because
TELRIC pricing deliberately does not incorporate the monopoly rents the BOCs
have traditionally enjoyed in the wholesate prives for UNEs. .

Equally as important, a financial analysis of the BOCs* own publicly stated
retail and wholesale revenues and operational costs for local phone service,
along with a critical analysis of the investment reports frequenily cited by the
BOCs regarding the parported ill's of UNE-P, refules the BOCs" claim that
wholesale revenues are insufficient to cover wholesale operatonal costs. Quite
to the contrary, the data indicate that even though EBITDA margins for
wholesale lines are approximately half that of retail lines, the BOCs™ wholesale
pargins are nonetheless positive. In fact, the Bells” EBITDA margins in percentage
terms {revemues wrinus cost divided by revennes) for retail and wholesale services average
55% and 40%, respectively, and the wholesale EBITDA margin averages about 40% of
the retnil EBITDA margin.?

II. Background

Prior to the 1996 Telecommunications. Act, the local exchange
telecommumnications market consisted of integrated wholesale and vetail market
segments, with the entire market dominated by the incambent local exchange
carriers (“ILECS™)a 'Competition was all but absent in both segments. In an

7 EBITDA marging ar not profit margins per se. The EBITDA margin must be sufficient to
cover econownic depreciation and amoriization (i, EBIT or free cash Bow) for the firm to
“profiable” in any kraditional sense of the term. The focus on EBITDA margins in Jhis paper

mirrors the BOCs receny policy Further, ic depreciation s difficul to measure,
Cf. Sepiember 23, 2002 Ex Parte Ci fcations from Z-Tel ications in FCC CC Gocket
No. 01-338 examining te impact of the UNE Platform on Bell Company financial results, showing

that BOC EBITA margins are higher than those calculated herzin

4 While there are kterally thousands of ILECs in the Unfted States, most are exempt from
the unbundling obligations of the Act. In fact, the imbundiing cbligations so far have been relevant
only for the Regional Beil Operaling Companies {*BOCs") including BellSouth, Qwest {formerly
US West), SBC, and Verizon.

Phoenix Center for Advanced Leget and Economic Public Polfcy Studies
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effort to promote competition inJocal telecommunications markets, the 1996 Act
sphit the integrated market into its wholesale and retail components by requiring
incumbent local phone companies to provide elements of its network to rival
lelecommumications carrlers at regulated wholesale pricess -

Unbundling was never supposed to be an end in and of iiself, however;
tather ~ similar to the successful Competitfve Carrier paradigm that brought
competition in the long distance industry before it - Congress recognized that a
mandatory wholesale market for local access is the most effective mechanism to

“grow the markel” and stimulate sufficient pew non-incumbent derand for the
whaolesale local exchange network to warrant the construction of new local access
netwarks by firms other than the ILECs.» Because entrants coutd be expected ko
bulld some network components more easily than others, and the cost-benefit
caloulus varies substantially among CLECs with different business strategies, it
was vital that the ILECs’ networks be made available on both a piece-part and
combined basis. '

Moreover, even though the Act requires that the ILECs provide these
unbundled network elements {“UNEs”) to retail telecommunications firms until
the removal of the unbundling obligations has no material impact on retafl
competition, policymakers must understand that given the complex supply-side

' Ser5 652, H Rpt 104-458, 104th Cong,, 2d Sess. {1996); see also David L. Kaserman and
John W. Mayo, GVERNMENT AND BUstNESS: THE ECONOMICS OF ANTITRUST AND REGULATIONS {1995)
atpp 310-312 for & review of ihe effects of vertical ingration on competitive entry.

*  Given the above, It is extremely unclear why FCC Chalrman Michaet Fowell would
recently describe the unbundling provisians of e 1936 Act simply as a requirement that Bells
. “undergof] a new layer of regulation” as a quid pra gua for the *rapidly dwindling® carrot of sntry
" Into the long-distance market, TELECOM AM, Telecom budusiry Woes Not Consequence of Teleeomt Act,
Powelf Says (19 Seplember 2002}, when the need \o stimulate new non-incumbent demand o
warrant the construction of new “last mile” networks, from an sconomic perspective, is irrelevant
1o whatever political “deal” was made (0 get the 1996 enacted info law. Like It or noi, If policy
makers remove the ability to stimulate sufficient non-incumbent demand via UNE-P, then the anly
ofher pollcy aption that will pravide suffickant econoinic incentive to construct new network
h:ﬂlhes dugaalllmsnmanypnllhmwdaimmpmfu - Is 1o go back to state-protecied
d rates of retorn. For a full explanation of the history and rationale
behhwdmembmdhngpmviﬁnmnfﬂulQ%Acg,mMutNafwlmdhwnm] Sphwak, The
mmhaneWu.MUWSMTE,THEEMANUWANDMWTO(}MMI),
Chaprar 9 passing.

¥ Sections 251(d)(2{A)-(B) require the LEC to provide inbundled elements as long as “the
fallure to provide Access o such network elemend would impalr the ability b provide the sérvices
that [the requesting carrier] seeks 1o of fer.*

Phaenix Center for Asivencad Legal and Economic Public Poficy Studies
. phoeiy-conler. o
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economics of the local exchange network — e, becanse firms must comimit huge
sunk costs and need to achieve scale economies quickly, the local market will be
highly conceniratedv ~ there Is a tremendous amount of work that must be
accomplished before anyone can plausibly argue ihat there is a workably
competitive markef for wholesale jocal exchange network ejemenis.
Accordingly, relaxing the unbundling obligations of the 1996 at this time Is
pPlalnly premature™

A. Relepant Statutory Provisions of the 1996 Act and the Allocation of
Responsibilities Between the Stales and the Federal Government

Like most statutes of this nature, Congress split the responsibilities for
administering the provisions of 1996 Act between the FCC and the States in
respect for the Constitutional principle of Federalism.

On one hand, Section 252{A}ANI) of the 1996 Act requires thai wholesale
prices for the unbundied network elements be “based on the cost {determined
without reference Io a rate-of-return or other rate-based proceeding) of providing
the ... network element.” Congress left the details of the particular cost standard
ta the Federal Communicadons Commission {*FCC"), and the FCC established a
forward-looking cost standard called Total Element Long-run Incremental Cost
(“TELRIC"). The FCC concluded that a “cost-based pricing methodology based
on forward-looking economic costs ... best furthers the goals of the 1996 Act. Tn
dynamic competitive markets, frms take action based not on embedded costs,
but on the relationship between market-determined prices and forward-looking

.12 SeeT. Randolph Beard, George 5. Ford and Lawrence J. Spiwak, Why ADCs? Wiy Now?
An Eronomic Exploration imbe ihe Fuhwme of Industry Struclure for the “Lost Mile™ in Local
Teleconmmuinicaiions Markets, PHoEnIx Center Poucy Papmn Serls Noo 12 (2000)
{hitp;/ {wwnv. phoanix-genter.org/ pepp/PCPPI. pdf); reprinted in 54 Fep. Com. L §. 421 (May 2007}
{http:/ /vwn baw. indlana.edu/fcli/pubs /v54/no3/ spiwak pdf.

% Moreover, despite BOC clalms, the 1936 Act does not vequire CLECS fo transition from
UNEs to their own facilities, Indeed, the number of retail telecommunications firms should exceed
the number of wholesale firms (probably by a substantial amouny). Id.

W See, r2. Praceny CENTER Poucy Parsi No. 14, Make or Buy? Unbundled Elnments as
Substitutes for Cowpetitive Facilities In the Local Exchamge Netwirk, (September 2002).
(atipe/ fyrwrvr phoenix-genter.org/popp/PCPRI4%I0FNAL jif); Proenex Cener PoLICY Parex No.
15, A Fax In fhe Hen House An Evaluation of Bell C y Py Is to Elfminate their Monopoly

4

Position fn  Local Telecommunicntions  Markets, (Sephember 2002)  (hitp:/ fwwpy.phoenix-
center.pre/ pepp PCPEN S0 FinA pdf-

FPhoenix Cenler for Advanced Legal and Economic Pablic Policy Studies
xotreo. phoenir-fener.ong
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econamic cosis.”* The FCC further concluded, *[Clontrary ko assertions by some
[incumbents}, regulation does not and should not guarantee full recovery of their
embedded costs. "

On the other hand, it i also imporfant to understand that while the FCC
defined the relevant cost standard, it is the Stafe regulatory comunissions that
implement the standard when setting wholesale prices for unbundled elements.”
As recognized by the Supreme Court in ATT Comp. v. lowa Litilities Board, s the
FCC cannot establish a cost standard so sirict that the standard effectively sets
the wholesale price* Unquestionably, Section 252 of the 1996 Act gives the
States the right to set wholesale prices. States therefore have substantial latitnde

in setting wholesale prices, and are consivained only by the necessarily general

forward-locking cast framework established by the FCC (i.e., TELRIC).

A similar statutory division of authority applies to what network elements
are unbundled. The 1996 Act gives the FOC authority only to establish a
minitmim Jist of unbundled elements {ari issue that continues to work its way
around the courts), and the States can freely expand the list as each State sees
fL® In fact, many States, including, for exampile, lllinois? and Texas, have
mandated unbundling under State statutes.

¥ fwplenentation of the Locat Competition Propisions in the T foalls AtlaflmFlrsl
Report and Order, CC Docket No $6-98, 11 FCC Red 13499, 15782-807, (1996) ai 1 619).

¥ 14 atY 706
W 4TUSC§ 252(d)(l)
B ATST Corp. v.lomlhﬂirisﬂtmﬂ, 5253 U5, 366,119 5.CL 721, 1411...Ed2d835(‘999)

, ¥ Seeld, sasusam(mumc'.pmmpnm, gh g, of & requistte pricing
mdmddogymmmpmvmhﬂu%frameﬂabllﬁdngnmﬂmdahsumm “Pricing
lhnd.ard: seiforminﬁz.‘ﬂ(d) [ is the States that will apply those standards and implement that

the te result In particular clrcumstances, That s encugh In
nmsﬁmﬂ\eeslahluhmdnm‘\,ﬂmwm{mﬂtﬂ 274 F.3d 549 {(D.C. Cir, 2001).

X Sev, v, Linited States Telecons Associetipn et a), 0. FCC, 290 F3d 415 (D.C. Cir. 2002).

» Secﬂm?Si(d](‘S)oth%AdpmvldesﬂmShh issions with the autharity to
tah bligations kn above and beyond the FCC's natlonal minimums, so long a5
lhosed:llgalionsm i with the purpases of the Act. This section of the Act was necessary
because many States had llmadybegunlnprumoiecwlpelibm by mandating unbamdling by B
e the 1996 Act was passed.

7 Tlinols Public Usilities Act §§ 5/13-505.6; 514; and 801.

Fhoeaix Cenier for ABoanced Lignl and Etonpwiic Pibtic Folicy St
AT ix-conier.
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B. The Dispute at Bar

As expected, the incumbents have fought “tooth and nail” for the last six
years against the FCC’s proposed TELRIC methodology, arguing instead that the
FCC shoutd have adopted either an embedded cost or efficient compenent
pricing rule {*ECPR”} schemes.» Last Spring, however, the United States
Supreme Court in its landmark case Verizon v. FCC» conclusively ended this
debate, upholding the FCC’s TELRIC methodology in its entirety.® In so doing,

- the Majority in Verizon very conscientiously and very deliberately took great

pains to address and dispel the arguments made against TELRIC by the BOCs
since the 1996 Act was first epacted, particularly that TELRIC produced
confiscatory rates and that entrants using unbundled elements were “parasitic”
rompetitors.#

B Texas Utilities Code §§ 60.021-02%
] Sa. sg.. December 19, 2000 Cammenls of Verl:un Communications Inc. Before the

w and } son Admi ton, in the Matter nf Requesl for
: onDepl 1 of Broadband N and Add d Teiec Docket

No Oll]M?S—'lﬂ'S-Dl . (alvmlnhle al

2001 Comments of Verizon lemu.mmhms lnr_ Befure “the Nadnnal Telacnmm.uuczums and

Information Administration, In the Matter of Request for Comments on Deployment of Broadband

Nehvodu and Advam::d T:lammmmﬁahnm, Docket Nn. M1100273-1273-01 (available at
g g Wl f

m Couunenis of Bel!Soulh Commicanms Inc. ﬂ!fm: lh: Mational Teln dcations and
Information Administration, In the Mater of R for Cc on Dep of Broadband
thwotks and Advamed Telemmmxaumu, Docket Nu. muwz:rs-lmm favailable ai

). According 1o the

) ECP& “the accm fee pald bylhe fval to 0]\: m:mnpallst nhuuld be equal ta the monopatist’s

oppoctunity costs of providing access, including my forgone revenues from a concomimng
reduction in the monopolist’s sales of the compl * Nicholas Ec ides and
Lawrence ). White, Access sud Interconmection Pricing: How E_ﬂ‘iual.' i lhe Efficient Componrent Pricing
Rule? 40 ANTITRUST BULLETIN (1995), p. 557-79.

B Verion Coomnunications Inc, v. FCC, 122 5, Ct. 1646 (2002).

¥ I at 1677 {“The incumbends have failed to show that TELRIC Is unreasonabie on ik own
terms ... Nor have they shown it was unreasonable for the FOC to pick TELRIC over alternative
methods .. ).

¥ For a full digéussion of the Vﬂl:mOplrdonand Ihe:urmnl FCC broadband Inttiatives, ser
Eawrence J. Spiwak. The Televoms Tiwilight Zone: Nuvigating the Legal Marass Among the Suprane
Court, the D.C. Circuit aud the Federa! Communications Commission, PHOF.NU( Cenree PoLicy PAPm
SmEs Noo 12 (August 2002)
CoMMUMCATIONS WEEK INTERWATIONAL, Cpinion: LS. Cowppetition Pai}cy =The Four Horsomen n,( um

(Foomote Continued. . . .}

Hm?mlrrﬁ:rddwmdlqnimmkhm Policy Shulles
. or.org
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Despite the Supreme Court’s holding in Verizon, the BOCs continue to push.

policy-makers to abandon (or at minimum weaken) TELRIC pricing.s Having
last on the choice of overall ratemaking methodology, however, the BOCs are
now criticizing how the rate methodology is applied. In particilar, the BOCs
contend that wholesale prices for UNEs have no nexus to their true forward-
looking costs, but are instead set based upon retaif prices so as to ensure that
new entrants have an adequate (if not ouright excessive) margin to arbitrage
(ergo producing “parasitic* competition). Por example;

¥ Verizon Communications CEO Ivan Seidenberg recently told the FCC
Commissioners that “[Sitates have set discounts against below cos{
residentiat retail rates rather than on any realistic measure of cost."»

» SBC President William Daley recently opined that “[reguiators] choase
inputs that will achieve a predetermined end-result: a TELRIC rate that
will give AT&T the 45% margin it demands before it will enter Iocal
markets [using the unbundled netwaork element platform).“»

¥ In an recent invéstor interview with Bear Stemns, senior SBC management
stated that (a) in California, becanse “competition intensified in
California after UNE rates were lowered in May”, SBC expects to file a
cost docket with the California PUC {CPUC) in hopes of mising UNE rates
to what SBC believes is a cost-based rate; (b) in the old Ameritech region,
high retail rates and far below cost UNE rates {§14-$15) were a key reason
for continued line Josses in the region, going so far as to note that

Broadbund .Apaul!ypz (3] Aprﬂ 2002}  (available at  hip://weww phoenis:
- g8 oy /oomumen LW Moy ).

B Letter to ROC Chairman Michael K. Powell from William H. Daley, President, SBC
Communications, September 4, 2007,

#  Ex Parte Presenation, Messes. 1, Seldenberg, W. Barr, and T. Tauke and Ms. 3. Toben,
representing Verizon, met separaiely with Chairman Powell and Mr. C. Libevtelli, Comm!ssiumr
Abemnathy and Mr. M. Brill, Commissioner Copps and Mr. J. Goldstein, and Cc
and Mr. D. Gonzales {Ms. Toben did not attend this meeling), WC Docket No. 001-202 Verlzon
Petition for Emergency Declaratory and Other Retief; CC Docket No. 61-338 Review of the Section
251 Unbundling Obligations of Incumbent Local Exchange Carrierst CC Docket No. 9698
fmplementation of the Local Campetition Provisions in the Telec dcations Act of 1996: and
CC Docket No.58147 Deployment of Wireline Services Offering Ach d Tel ions
Capability, August 36, 2002, 2L 16, Seeatso CCMs (2002) and UBSWarburg (2002).

¥ Telecoumunications Reports Daily, Seplember 12, 2002,

m«m«pmuyﬂm&m:m@szm
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approximately 70% of SBC's UNE-P growth and access Yine losses are in
the Ameritech region alone; but that (c) in the SBC States, “competitive
penekation of the region’s local market has flattened in the 15%-20%
range” because of “reasonably-priced UNE rates (in the $20 range)."»

Of course, the issue of whether wholesale UME prices are based on something
other than forward-locking costs is an empirical question, and “empirical
questions cannot be answered by non-empirical arguments.“® Fortunately, the
question of how wholesale prices for UNEs are determined is ideally suited for
multivariate econometric analysis, and that approach to answering this empirical
question is taken up in the following sections. As demonstrated empirically in
Section TH, the BOCs” arguments highlighted abové plainly fafl on the merits.

C. What Determines TELRIC Pricing?

Conceptually, forward-locking costs should be the primary driver of
wholesale prices. Other factors, however, can influence the price-determining
decisions. Of the potential factors driving wholesale price determination, by far
the most recognizable other than forward-looking costs include (a} embedded
costs; (b) retail opportunity cost, ie. the marging lost by the TLEC, when a
customer shifts from Its retail service to a UNEP-based CLECs; and {c) retail

“prices. Pricing to protect existing margins is termed the efficient component

pricing rule ("ECPR"), and ECPR is the most preferred pricing methodology of
the BOCs.»

- More importantly, even accepting the BOCs position argrendp that retail

‘prices play 2 meaningful rote in the determination of wholesale prices, it is sdli

not clear that a consideration of retail prices when setting wholesale prices is
even problematic. That is to say, in arder for a rate to be “just and reasonable,”
prices only need to fal] within a “zone of reasonableness”- that is, that these rates
must be neither “excessive” (rates that permit the firm to recover monopoly rents

B Bear, Steams & Co. Inc. Equity Research, 5BC Conimutrications Trec. - Outperforn: Highlights
From Meeting With SBC Managemen! (September 30, 2002).

N George Stigler, THE ORcANIZATION OF IvDusTRY {1968), at 1135,
B See Economides and White, siipra n. 24; ser #l%o Beard, Ford, and Spiwak supra n. 12,

Phoenits Conter for Advenced Legol and Economic Public Palltysmdm
. phoenix-conler.org
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‘resplt of the ECPR). In contrast, because competitive entry is the stated goal of
_the 1956 Act, retail prices also may contribuie to the determination of wholesale
prices. If wholesale prices are noy sufficiently low o induce entzy, the eatire
process could be considered wasted effort.

Without question, the most hotly contested telecommunications policy fssue
today Is the availability and/or price for the UNE-P. Thus, an econometric
‘model based on Equation (1) is specified that allows for the estimation of the
relative influence of a varlety of factors on the wholesale price for the UNE-P.
The UNE-P is a combination of an unbundled loop, switching functionality, and
transport. The UNE-P allows competitive local exchange carriers ("CLECs"} to
provide local phone service using primarily the ILECs" nefwork, thereby
reducing the sizeable up-front and sunk investment typical of facilities-based
" entry into the local exchange market. UNE-P is the most successful and highest
growth mode of compelitive enlry for residential constumers in the industry
today and, as such, is the mode of entry most under attack by the BOCs.

Generally, a statistical test for the relative influence of cost {forward-loaking
and embedded) and refail prices on wholesale prices takes the general forme:

'P=m+i1;C+a;T+aM+mE+a;X+=. @

where P is wholesale price, C fs forward-looking cost, T is yetail price for
vesidential local velephone service, M is the retail opportunity cost (average
revenue minus forward-looking cost), E {5 embedded cost, X Is a portmanteau
variable summarizing other variables that may affect P, & is a well-behaved

. econometric disturbance term, and the a’'s are the estimated coefficients of the
least squares vegressions The dishwbance term 2 captures the randem,
idiosyncratic differences among State commissions in setting wholesale prices
that are not captured by the variables in the model,

The variables of primary interest in an economeiric analysis of wholesale
prices include C, T, M, and E, While both the size and statistical significance of
 the estimated coefficients for each of these varisbles is important, the primary

Jack Johnston and John Dilardo, BconcueTRIc MEFHODS (45 Ed. 1997), at 16-7. Wa also
tested for » blas against low wholesale prices by estimating the coefficent ay for States with betow
averzge costs and apother coefficient for those above. There was no skilstical difference is the
" estimated coefficients,

m&cﬁmﬁrmwwﬁwmwﬁm
RE. phoewiv-conlar.org.
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method of evaluating their relative influence on wholesale prices (F) is to
detersnine the contribution of each variable lo explaining the variation in the
wholesale price. This “contribution”™ is measured by the partial coeificient of
determination, or partial R-squared for each of the variables of interest# The
larger the partial R-squared of the explanatory variable, the more that variable
contributes to explaining the variation in the dependent variable P, other factors
held canstant. For example, if the partizl R-squares of C and M are 0.30and 0.15,
then C explains twice as much of the varjability in P as does M. Thus, the
relative importance of each factor to wholesale price can be assessed directly,
even if more than one factor is found (o be a statistically significant determinant
of wholesale price.

The magnitudes of the estimated coefficients (if statistically different from
zera} are also of interest when testing some polential theoretical models of
wholesale price determination. For example, State regulatory commissions are
fond of rendering decisions that lie beiween the proposals of the adversaries,
Computing a simple average of the two positions is not pncommeon, though this
“technique” is rarely cited explicidly. In the context of Equation (2), a “positon
averaging” approach to wholesale price determination suggests that the
coefficient oy will equal 1.00 and as will equal 0.50. In other words, the primary
position of the CLECs (and the FCC) is that wholesale prices should equal
forward-ooking costs, The ECPR i3 the favored price methodology of the
TLECs.* What the coefficient values just mentioned imply is that whalesate price
is set equal o cost (o = 1.00} plus one-half (vs = 0.50) of the retail opportunity
cost (M), where the latter is a proxy for the ECPR. A statistical test of these
coeffident restrictions will indicate whether existing wholesale prices for UNE-P
have been determined using the “position averaging” approach.

The BOCs’ contention that wholesale prices for UNEs are driven by retail
Pprices is statistically evaluated by the coefficient on and partial R-squared of the
retail price variable T. A priori expectations regarding the effect of T on P are
necessarily ambiguous. While the BOCs argue Tower retail prices will lead to

© # The partial R-square Is compitted using 11/(2 ~ n — k), where & ig the t-statstc from the
regressian on the relevant vasfable, n is sample slze (45} and k is the number of regressoss In the
model 7). Adrian C. Damnel!, A DicTiovaRy 08 ECONOMETRICS (Edward Elgar, 1994), p. 302-3. The
partial r-squaned the indh of the variable assuming that it ia the last variable added
ta the modal {ie., iie effect of the other explanatory variables on the dependen) variable is already
accounted fos).

# S Beard, Ford and, Spierak, supre n. 12,
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meaningful multicollinearity).® Furthermore, multicoliinearity typically leads fo
low t-statistics and a high R-squared. While the R-squares of the regressions are

high, so are the t-statistics. Thus, the efficiency of the estimates does not appear

to be affected adversely by correlation among the regressars.
V. Summary of Findings

Resulis from the Jeast squares estimation of Equations (3a) and (3b) are
summarized in Table 2 as Models 1 and 2. Most of the explanatory variables are
statistically significant at the 5% level, and both Models 1 and 2 explain about
75% of the variation in the wholesale price for UNE-P.& R-square is often law for
cross sectional dala, so the relatively high R-squares (0.73 to 0.77) for the
regressions are encouraging. @ The marginal impacts frotn both specifications are
nearly identical, so the sunumary of the results is based on Model 1, which is

. easier to Interpret.

Variables of primary interest include the cost variable (C), the retail price
variable (T), the retaill opportumity cost (M), and the embedded cost variable (E).
In both regressions (Models 1 and 2), the forward-looking cost variable s a
statistically significant determinant of the wholesale price (at better than the 5%
. level). Clearly, farward-looking cost is an lmportant factor in setting wholesale
prices for unbundled elements. Model 1 indicates that wholesale prices adjust an
* & dollar-for-dollar basis (o = 1.03) with forward-locking cost (ceteris paribus).a
The partial R—squnrad for C in Model 1 is 6.33 and 0.35 in Model 2.

In neither of the two regressions is the coefficient on retail pricé M

‘staistically different from zero {and iis signis negative). Thus, retail price is jound

to have no statistically significant effect on wholesale prices for the UNE-P. The partial
R-squared for retail price is 0.05 and 0.07 in Models 1 and 2, indicating very litle
of the variation in wholesale pncs Is explained by retail prices. Likewise,

“©  Ser ld, p.275

@ R-square is defined as the explained varfablility in the data divided by the total varisbility
of data, measured as the sum of squarsd dzvlaﬂm‘!hus,k—sqmrehuﬂcamﬂupemenhpof

variability of the dependent vartable that is explained by the 3! Resquare has
values equal Io o between 0 and 1. An R-square of 1 indicates that the model explains all the
iation in the depend, iable. Jol and DiNaro, supra n. 43 at 21-2.

& Studensund, supra 1. 55 at 47,

& The nul] hypolhesesﬂutm-lﬂﬂmdﬂ;(?lt’j-l.ﬂﬂcmldna!ben}eﬂed {where P and
. are d at their ganysl

MC@MEM@MW&MEH@SW
o phocniy-center.cog

-eenifer,
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embedded cost E is not stalistically sig'niﬁcant in either model. 'me variable’s.
partlal R-squared ranges from 0.01 to 0.05.

In both models, the retail opportunity cost M is statistically significant and
the coefficient is positive. Thus, BOC attempts 1o incorporate retail margins into
wholesale prices has met with some success. These efforts are unquestionably
indirect, since the proposed wholesale prices of the BOCs are always
characterized as “TELRIC compliant.” Of course, there is nothing to hinder the
BOCs from calling an ECPR price, or any price for that matter, TELRIC-
compliant. The estimated coefficlent o3 in Mode) 1 indicates that wholesale
prices increase by about $0.46 for every $1.00 increasé in the retail opportunity
cost of the ILEC. Partial R-squared for M ranges from 0.10 to 0.11. Interestingly,
it Is not possible to reject the hypothesis that o3 = 0.50.% Because we cannot reject
the hypatheses that ay = 1.00 and o3 = 0.50, the “position averaging” hypothesis
cannot be rejected stalistically; the empirical evidence supports the notion that
wholesale prices for UNES are determined (ceteris paribus) by averaging forward-
looking cost and ECPRa

Revnemng the pariial R-squares of variables C, T, M, and E, the evidence
cansisteatly supports the notion that whaolesale prices are strongly influenced by
forward-locking costs. Forward-looking costs explain aboul six times as much of
the variation in wholesale prices than do refail prices, about three-times as much
as retail opportunily costs, and about lwelve times ag much as embedded cost,
The second largest determinant of wholesale prices (of these four variables) is
retail opportunity cost M, explaining nearly twice as mwuich as retai! price and
nearly four times as wuch as embedded cost. Meither vetall price T nor
embedded costs E contributes significantly to explaining variations in wholesale
prices. An Foiesi on the resiviction that the coefficients on both T and E are zero
cannot be rejected (F = 0.95).

There exist systematic and sizeable non-cost based differences in wholesale
prices for UNEs across the BOCs; all the ILEC dummy variables are positive and
statistically significant. Relative to SBC, all three Bell Companies appear 10 have
attained successfully higher wholesale prices on average, for reasans other than
those factors included in the regression. On average and holding forward-

©  The aull hypotheses that oy = 0.50 and fis(P/M) = 0.50 could ot be refected {where P and
M are measured at the sample means).

S For Model 3, the “pasition averaging” hypothesis (o = u; = 0.50) cannot be refected.

Phoenz Center Jor Advanced Legal and Ecosoenic Public Policy Sudies
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looking costs (and other regressars) constant, BellSouth and Verizaon's wholesale
price for UNE-P are about $10 higher than SBC and $6 higher than Qwest.*
Qwest’s UNE-P price is $4 more than $BC's UNE-P price, on average and ceferis
paribis. Thus, the econometric evidence provides perhaps an explanation as to
why SBC s the most vocal opponent of UNE-P across the BOCs.

. V. Relationship of UNE Prices to ILEC Costs

In addition to the contention that wholesale prices for UNEs are not based on
forward-looking costs, the BOCs further claim that prices for the UNE-P are
“below operational costs,”® Combining the rewil and wholesals revenues per
Iine used for the regression analysis above with data on current operational costs
per line, it is possible to- assess the claim that UNE-P prices are “below
operational costs.”

Per-ine operational costs for retail and wholesale customers is computed
using Form 43-03 of the ARMIS data (Year 2001}« Tine 720 reports total
operational expenses at the State level, from which is subtracted depreciation
and amortizalion expenses (Line 6560). The remainder is divided by tota) access
lines (ARMIS Form 43-08, Year 2001} to produce retail operational cost per access
Uines Wholesale operational cosis per line are computed by subtracting from
total operational costs (excluding depreciation) all marketing and customers
services costs (Lines 6610, 66203 and Access Expenses (Line 6540).% Again, these
expenses are divided by total access lines (switched plus special). The average
retail expense per line is $18.20, whereas the average wholesate cost per line is
$12.307 Thus, wholesale expenses are about 32% less than retail expenses per

% The null hypothasis of equatity of the coefficients on DBLS and DVZ coutd not be nefecied
(P =D.42). These two coefficients were statsticatly different than the coefiicient on DQWST.

Set ey, supmnl
& The ARMIS data is available at the mcsmmmmj_mmm

o Access lines include both switched and special access lines. This approach o camputing,
average cust per access line assumes that costs are appropriately spread propoctionally across the
different types of access lines,

L] Acmﬁ&pammdﬂrgespuldbyREILECIDNMrI’LE&AUNE—Pan‘iﬂB
_ responsible for these charges for jits customers,

T The standasd deviations are 2.86 and 2.31, respectively.

“Phoeaix Cenier Jor Advanced Legsl and Exorcmic Pubi Policy Studics
www plicerdds-conler o3
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line. The differential of $5.90 is broadly consistent with avoided cost computed
using the resale discounts (which apply to retail revenues).=

The EBITDA margin of the BOCs for retail and wholesale customers is
compuled by subtracting revenues from these operational expenses. The average
retail margin is $21.86, and the average wholesale margin is $8.03, BOC specific
revenues, costs, and margins are summarized in Table 3.» The EBITDA margins
in percentage terms (revenues minus cost divided by revenues) for retait and
wholesale services average 55% and 40%, respectively. The wholesale FBITDA
margin averages about 40% of the retail EBITDA margin.

For the computation of pes-line expenses it was assumed that expenses are
proporiionately allocalted between switkched and speciat access lines (the [atter
measured on a voice-grade equivalent basts). Fuzther, ARMIS “Tota)” expenses
were used rather than “Regulated” expenses. There is good reason to exclude
“Non-Regulated” expenses because “Non-Regulaied” services cannot be
purchased as unbundled netwerk elements. Table 4 summarizes wholesale cosi
calculations using alternate assumplions and inputs. Specifically, “Regulated”
expense datr from ARMIS is used rather than . “Total”

‘expenses (including expenses from regulated and non-regulated services). Thyee

altemnative allocation methods are employed. For Method 1, “Regulated”
expenses are divided by switched and spevial access lines as before. Because
regulated expenses are less than tolal expenses, the per-line wholesale costs are
fess for Method 1 than those provided in Table 3. Method 2 allocares expenses
between switched and special lines using the allocation factor derived from
ARMIS Form 43014 Expenses allocated to switched access lines are then
divided by swilched-access lines only o compute per-line costs. Because the
BOCs are incented for regulatory purpases to over allocate expenses to switched
access lipes, Method 3 reduces the allocation factor by 75%. As illustrated by
Table 4, these alternative methods do not materdally affect the findings
summarized above.

T According to UBS Warburg's :nodel. per-hne avolded cosls {based on resale d:scmnts) are
about §5 per month.

7 ‘The values in the table access line welghted averages.

7 The allocation factor for each state s computed by dﬁrid.ing “Special Arcess”™ expenses
{*Total Operaiing Expenses™) by expenses “Subject o Separations.” One minns this number is the
share of expenses allocated (by the BOUs for regulatory purposes) o switched access lines.

Fhoinix Conter for Adounecd Legal and Econotic Public Pelicy Stutics
. phoenit-center.org




Fall 2002) WT DETERMINES UNE WHOLESALE PRICES - 23

VI Concusion

Despite the claims made by numerous ILEC executives to Cangress, fo the
Bush Administration and to the FCC, State commissions simply have not set
wholesale prices for UNEs based on retail prices instead of forward-looking
costs. By far, forward-looking costs contribute most to the determination of
. “wholesate UNE prices for UNE-P when compared- to embedded cosls, retail
prices, or the retail opporhmnity cost of the ILEC. Econometric evidance suggests
that retail opportunity cost (ECPR) also plays an important role in wholesale
price setting. Overall, the evidence presented in this Policy Paper suggests that
Siate regulators have, to a large extent, set wholesale prices between forward-
looking cost and the ECPR rate. It appears, as is common in regulatory
proceedings, the interests of both parties have been balanced. This Policy Paper
also provides evidence that BOC second-hand claims that UNE-F revenues are
below operational costs are incorrect. Estimates of refail and wholesale revenues
and operational costs reveal positive EBITDA marging for all BOCs, with
EBITDA margins for retait and wholesale of 55% and 40%.

All said, therefore, the States are doing a good job of implementing their
responsibilities under the 1996 Act The fact that BOC margins are declining is
an intended consequence of Section 251(d} the 1996 Act and a rationa} public
policy, becanse TELRIC pricing deliberately does not incorporate the monopoly
rents the BOCs have traditionally enjoyed in the wholesale prices for UNEs.

24 PHOENIX CENTER POLICY PAPER [Number 16

Table 1. Descriptive Statistics

Variahle Definition : Mean St. Dev.  Source
P * Price for the UNE-F. 2617 817 {1
[Unadj. Capital Commerce Mkt data] [23.42) {5.68} {2
Estimate of Statewide average cost for
[ loap and switching, . 237 5.44 {3)
T stlfiemtai vetail sate for local phone nar 3 @
service,
Average revenue per switched access
M line minus C. ) 21.54 5.20 (5)
Estimate of Statewide average embedded
E cosis per volce-grade line. 3512 515 1]
A l?::nge revenue per switched access 4280 666 ®
DBLS Dumm.y variable for BellSouth States. 020
DVZ - Dummy variable for Verizon States. 024
" DQWST  Dummy variable for Qwest States. o3
Cormrelation Matrix

{Log-form upper right, Level form lower Yef)

P C T M E

P 1.00 005 059
C a7z -3.18 - 057
T 045 051 053
M 004 521 DID R 0.08
B 05 059 060 003 100

(1} CCMs (2002) adjusted by Z-Tel Communications (Canfidential).

(2} CCMs (2002).

(3) FCC's Hybrid Proxy Cost Modet.

(4) Gregg (2001). : -

(5) ARMIS 43-03 (20M). Compuzted as sum of Row 5001, 5002, 5050, 5060, 5069, 5081,
5882, 5084, 5116, and 5160, divid;d by switched access lines {fram ARMIS 43-08,

~ Phoenit Center Jor Adnonced Legal and Evomomic Public Policy Studies
aver s y-celey.

2001)
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Table 1. Regression Results
Modsl ¢ Model 2. Rt Model 3 Modet §
gl - [Egam - IR b e {Lavel
Varable ' Coefficients Coefficients Coeffictenty
: 8,08 5839 408 “491%
Consant ' L9y - -1 Loy
1028 osn 0.05 0982
c @Ay (4.50)° 032,025 s &8y
0364 FEYS : 0354 -0.385
T 13 ey 0600 139 179
0452 0344 0sm
M assr i (0.0, mn. Pt h
[ %73 %17 0122 -0.080
E 059) ax | Dovom) @5 (049)
oBLS 856 0360 556 0259
{50 (425 (350 0.133)
vz 10708 0457 10.708 8a12
88y (dasr - G2y o0
EL ] 005 3981 £155
DQwsT (206¢ @7y - Rosy XY
0462
A - Pyeie
[ 0 a7y 073 055
CAdLR D58 02 068 058
F-Satistic 1a45 17440 A5 o
RESET P an 038 0.0 4540
* Statistically Significany at 5% level or better Gwe-tailed test).
*__Sutistically Significant at 10% level or better (fwo-tailed test).
Table 3. Retall and Wholesale Margins for the BOCs
% Operstional Coats Margin
Ret  Whol  Ret.  Whol  Ret  Whal
Bellfouth  $4904 §H38  $I6Bt  §107¢  $3220  §13.64
Qwest 24 N UM U SUI SN
SBC 16 WW Ve N6 ST $86T
v 3903 1A 1986 1423 sy 530
AvE. 006 %033 B 123 $2184 5863
Nolez Actess line welghied

+

Phoenix Center for Adance] Legol and Ecanomic Public Poficy Siudies
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Table 4. Alternative Calculations for Wholesale Costs Per Line

Fron Table 3 Method 1 Method 2 Method 3
BeliSouth $1074 $865 $1377 $1008
Quwest 1234 107 1451 10.80
SBC 1562 o7 M5 W
Varizon 1423 127 15.88 1269
Avs, 1230 1053 1450 1.2
Phoenix Center for Adpanced Legel oad Economic Public Pl

. phoendx-conler.arg
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Unbundling and Facmtles Based Entry by CLECs:

Two Empirical Tests

George S. Ford, Ph.D., Adjunct Fellow, Phoenix Center for Advanced Legal and Economic Public Pohcy

studies, Washington, DC, george.ford@telepolicy.com.

Michael D. Pelcovits, Ph.D., Chief Economist, MCl-Worldcom int., Washington, DC, 20006,

michael. pelcovits@wcom.com.

In this paper, the determinants of the provi-
sion of facilities-based lines by competitive
local exchange carriers ("CLECs”) are examined
using data collected by the Federal Communi-
cations Commission and the entry decisions of a
large, facilities-based CLEC. The multiple
regression models are based on the economics
of entry, considering both the effects of market
size and sunk costs on provision of facili-
. ties-based service to end-users by CLECs.

Following Martin {1988), Sutton (1990) and
Beard and Ford (2002), the extent of facili-
ties-based entry by CLECs is assumed to be a
positive related to market size and mversely
related to the fixed/sunk costs of entry.’ Size is
measured as the total revenues of the Bell Op-
erating Company {"BOC") in the state (SIZE) in
millions of dollars. Sunk cost requirements are
assumed to be inversely related to the density
of market size, measured as BOC total revenues
per sguare mile (DENSE). The percent of the
state’s population living in metropolitan areas,
another measure of density, should also reduce
the sunk costs of facitities investment
(METPOP).? '

' The equilibrium number of firms in an industry,
-N*, can be written as N* = {S/E)*, where § i5 market size
and E is sunk entry costs, See, €.g,, JOHN.SUTTON, SUNK CosT
AND MARKET STRUCTURE (1990}, Ch. 3; T. Randoiph Beard and
George 5. Ford, Competition in Local and Long-Distance
Telesommunications Markets, in INTERNATIONAL HANDBOOK OF

TELECOMMUMICATIONS EcoNomics, Volume | (Gary Madden ed. -

20023; and STEPHEN MARTIN, INDUSTRIAL Economics: ECONOMIC
ANaLYSIS AND PuBLIC Pouicy (1988), at 197-98.

1 RCN a3 facilities-based entrant, has {imited its
entry to the most densely populated rnarkets (RCN 2007
10-K).

The unbundling obligations and the compan-
jon pricing standard for unbundied elements
may influence facilities-based entry in a variety
of ways. S0, the unbundled loop (highest den-
sity zone} and switching price in the state
(PLOCP, PSWITCH) ate included as regressors in
the model.

Positive signs are expected on the market.
size and density variables (S/ZE, DENSE, and
METPOP). No a priori expectations. are made
with respect to the. unbundied loop prices,
since either a positive or negative sign is con-
sistent with theory - element prices are am-
biguously related to market size and. the {(ex-
ogenous and/or endogenous) sunk costs of en-
try.’ Lower etement pnces for example, may
lead to more intense price competition and/or
indicate a more favorable regulatory environ-
ment. Complementarity between elements and
facilities may assist facilities-based entry by .
expanding market size or reducing entry costs.
Additionally, unbundled element rates are es-
timates of average incremental cost at mini-
mum viable scale. Thus, the element rates may
serve as reasonable proxles for the average

 cost of duplicative network.*

Facilities-based entry is more common in dense

markets, and loop prices are lower in dense markets (which

is expected). The average loop price in the five largest

CLEC facilities-based markets s about 30% less than the

smaltler markets (means difference t-stat = 2.72). if the

density measures in the regression do not properly account

for the tota{ influence of density on entry, then the sign.on

the loop price may simply arise from this correlation, and
not causation per se.

4

3

- Cost equivalence is not required, just correlation.

Ford & Pelcovits ... 1
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Finally, Beard and Ford (2002) and Ekelund
and Ford (2002) show that that entry using un-
bundled elements is higher in markets where
element prices are lower (i.e., element de-
mands slope downward).? Thus, the relation-
ship between entry via elements and facilities
also is measured by the coefficients on the
element pnces

The estimated (semilog) regression equation
is '

[
InFBE, =a)+ Y,a, X, +¢,
=

where all the X; are measured at the state level
i (BOC data onlty) and e is a well-behaved,
econometric disturbance term. Two vintages of
the dependent variable data (Dec-2000 and
June-2001) are used to estimate the equation.’
Data limitations produce 62 usable observa-
~ tions.

The quantity of CLEC facilities based lines
(FBE) is compiled by the FCC {Form 477 data).
Market size {SIZE) is provided by ARMIS 43-04
(Year 2000). Square miles and metropolitan
population are census data. The foop price
(PLOOP) is the loop price for the highest den-
sity zone (Gregg 2001).® Switching element
price (switching and transport) is based on in-
dividual element prices from interconnection
agreements and state tariffs.

~ The results of the least squares regression

are summarized in Table 1. The R-square of the
regression is 0.83, so the model explains 83% of
the variation in the dependent variable. All

35 T.R. Beard and G. S. Ford, Make or Buy? Unbun-
dled Elements as Substitutes for Competitive Facilities in

the Local Exchange Network (June 2002) and R. B. Eketund -

Jr. and G. S. Ford, Preliminary Evidence on the Demand for
Unbundled E‘lemenrs (June 2002).

¢ simultaneity bias preciudes the estimation of one
type of CLEC output {facilities-based, elements, resale) on

another, without an estimation technique that properly

accounts far t.he joint determination of the two series.

? Prellmlnary regressions indicated no statistically
significant difference between the output ievels of the two
vmtages

®  Billy Jack Gregg, A Survey of Unbundled Network
Element Prices In the United States (2001). -

variables but DENSE are Statistically significant
at the 2% level or better in a two-tail test.

. DENSE is statistically significant at the 8% level

in a one-tail test. Ramsey’s RESET test does not
indicate that specification error is a problem
{22% significance level), but White’s test re-
jects homoskedastic disturbances (4% signifi-
cance tevel}. Thus, White’s standard errors are
used to compute the t-statistics reported in the
table.

All market size and 'sunk cost proxy variables
(SIZE, DENSE, and METPOP) have the correct
sign (positive), and only DENSE is not statisti-
cally significant at standard levels (for a

‘two-tail test). While unbundled element prices

may influence facilities-based entry in a variety
of ways, the regression results indicate that
unbundled element prices have negative and
statistically significant relationships to facili-
ties-based entry by CLECs. The estimated elas-
ticities of primary interest include 0.48 for
SIZE, -0.43 for PLOOP, and -0.55 for PSWITCH.
A 10% increase in the loop rate, for example,
reduces CLEC facilities-based entry by about

- 4%. The elasticities of demand for the elements

themselves are elastic, averaging about -1 .5.7

Table 1. Least Squares Results

Variable Coef. Mean
(White t-stat) _(St. Dev.}
Constant 9.84
(16.38)
SIZE - 0.27 2.39
‘ (11.45) (2.10}
DENSE 0.003 21.27
(1.45) . (25.87)
METFOP 2.35 0.75
. {3.85) (0.15)
PLOOP -0,032 12.55
{-2.31) (4.22)
PSWITCH . +0.035 13.73
(-3.13) . (6.14)
FBE _ 154,018
B {173,971)
R* 0.32
White F 2.41
RESET F 1.64

In an alternative regression, the entry of
RCN Communications in particular markets
(states) is evaluated. RCN is the largest facili-

*  See Beard and Ford {2002) and Ekelund and Ford
{2002). : :

Ford & Pelcovits ... 2



ties-based provider of telephone, cable, and
internet services to residential subscribers. The
company provides service to more than
one-million subscribers in six markets: New
York, Massachusetts, Pennsylvania, lilinois,
California, and the District of Columbia.' It is
worth noting that about 12% of RCN’s end-user
service is provuded over incumbent local ex-
change facilities."

RCN’s entry into a market is indicated by a
dummy variable equal to 1.00 in the above
listed markets, 0 otherwise (DRCN). The same
explanatory variables are used with the excep-
tion of PSWITCH, which is excluded because the
missing values for the variable reduce the al-
ready smatl.number of RCN markets.

"~ A total of 48 observations are used to esti-
mate the probit equation, and results are
summarized in Table 2. Reported t-statistics
are based on robust standard errors. The

McFadden R-square (likelihood ratic index) for

the probit is 0.75

As before, size .is found to positively influ-
ence entry, whereas sunk costs reduce entry.
Both SIZE and DENSE are statistically significant
at standard tevels (METPOP is significant at the
10% level in a one-tail t-test). The probability

RCN enters a particular market is negativeig-

related to the unbundled loop price (PLOOP).
The PLOOP variable is statistically significant at
better than the 5% level.

@ RCN 2001 10-K. Because RCN fs the incumbent
operator in its New Jersey markets, we exclude New Jersey
as a market in which RCN is an entrant,

" RCN 2001, 3 Qi 10-Q,

2 The average loop price in RCN markets is about

63% of the average loop rate in other markets (means-dif-

ference t = 2,57).

Table 2. Probit Results for RCN Entry

Variable Coef, Coef, Mean
(t-stat) {t-stat) (St. Dev.)
Constant -6.03 -10.52
{1.15) {1.80)
SIZE 0.54 0.32 1.79
(2.83) (2.44) (1.95)
DENSE ©0.001 - 96.06
(5.05) S {521.0)
METPOP 8.49 " 14.48 0.68
' " (1.29) {2.02) (0.21)
PLOOP -0.42 -0.39 13.47
(-2.28) (-3.06) {4.87)
DRCN ‘ 0.125
_ : {0.33)
McFadden R 0.75 0.68

.The District of Columbia is a clear outlier
for the DENSE variable, and a RCN market."? In
an alternate specification, DENSE is excluded
as a regressor. In this regression, METPOP is
statistically significant at better than the 5%
levet. The coefficient on SIZE declines slightly,
but the PLOOP coefficient is not matenally al-
tered.

These estimated regressions indicate that
CLEC facilities-based entry is positively related
to market size and inversely related to the sunk
costs of entry. Both regressions indicate that
unbundled element prices are inversely related
to facilities-based entry. While the exact de-
terminants of these inverse relationships can-

- not be determined (by these models), the re-

sults indicate that, on average and other things
constant, higher element rates are associated
with a reduced amount of facitities-based entry
by CLECs.

DRAFT: July 22, 2002

¥ The suéable increase in the standard deviation of
DENSE (relative to Table 1) is attnbutable to the inclusion
of the bistrict of Columbia.
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Preliminary Evidence on the Demand for Unbundled
Elements

Robert B. Ekelund Jr., Lowder Eminent Scholar, Department of Econom.lcs,
Auburn University, Alabama.

George S. Ford, Adjunct Fellow, Phoenix Center for Advanced Legaland
Economic Public Policy Studies, Washington, DC, george.ford@telepolicy.com.

The Telecommunications Act of 1996 requires incumbent local exchange carriers

to lease elements of their networks to competitors to promote competition in

monopoly markets. Prices for these elements are set by state regulatory

commissions based on estimates of cost. The development of competition and,

consequently, the success of the Act depends on UNE prices since demand for

unbundled network elements (UNEs) slopes downward. Thas note provides the
Jirst empmcal evidence on the demand for UNEs. :

To date, the most successful form of competitive entry using elements is the
UNE-Platform — a combination of unbundled loops and end-office switching, so
our analysis focuses on that entry mode. A reasonable approximation of the
ordinary demand for UNE-Platform is

n
InQ; =0+, InP, + Y a7 +¢ (1)
j=1 '

where Q is the quantity demanded of loop-switching combinations in state i, P is
the regulated price for loop-switching combinations in i, Z is a vector of other
factors that affect demand in 7, and ¢ is the disturbance. =~ Variablesin Z
include: (Z;) total demand, measured as the local service revenue'in the state; {Z7)
the percent of total, analog switched access lines serving residential customers; .
(Z3) a dummy variable for New York and Texas, both Ieadmg states in the '
promotion of competition; (Z;) a dummy variable if the incumbent is allowed to
- provide interLATA long distance (AR, KS, MA, MO, NY, OK, PA, TX,); (Zs)a -
dummy variable if the installation charge to competitors for the element -
combination exceeds $50; and (Z¢} a dummy variable for the dependent
_variable’s date (0 for June 2001, 1 for December 2001). The Federal
- Communications Commission provides data for Q, Z, and Z,, and all price data
is provided by Z-Tel Communications.
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' The estimated regression is

InQ=61-27-InP+03-InZ, +0.75-Z, +2.7-2, +033-Z, -1.0-Z;
' (2)

Results from the least squares estimation are excellent. The R? is 0.68, and
 Ramsey’s RESET Test indicates correct specification. The variables P, Z; and Zs
are statistically significant at the 5% level (t = -4.84, 4.43, -2.10), and Z; at the 10%
level (t = 1.66). The (derived) demand for loop-switching combinations increases
in total market demand, is higher in New York and Texas, and declines with
high-installation fees. Other variables show no effect. '

The own-price elasticity of demand is in the elastic region of demand (-2.7), as is
the entire 95% confidence interval (-1.6 to —3.84). The quantity demanded is
highly sensitive to price, and state regulators that set higher prices are reducing
substantially the level of competition provided over the UNE-Platform. This
result suggests that competition is inhibited where the prices of elements are
high. These estimates should assist state regulators in assessing the impact of .
element rates that are typically determined in complex and adversarial rate
proceedings. o '

Forthcoming in Atlantic Economic Journal, December 2002.
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Innovation, Investment, and Unbuhdling: An Empirical
Update '

ROBERT B. EXELUND, JR., Lowder Eminent Scholar, Department of Econamics,
- Aubum University, Alabama 36849, rekelund@business.auburn.edu.

GEORGE 5. FORD, Chief Economist, Z-Tel Communications, Tampa, Florida,

Forthcoming in Yale fournal on Regulation (Spring 2003).

1. Intreduction

In Winter 2000 issue of this Jouraal, Thomas Jorde, Gregory Sidak, and David
Teece (JSF) commented on some potential economic consequences of the
Telecommunications Act - of 1996 as implemented by the Federal
Communications Comunission (FCC). The article, published early in the
implementation phase of the Act, contained many general assertions about
potential consequences, but contained no empirical evidence. JST did, however,
offer some interesting and testable propositions. One of them suggests an
important issue, for which implementation is rather straightforward: JST propose
that mandatory unbundling increases the “riskiness and cyclicality of the ILEC's
{Incumbent Lacal Exchange Carriers] economic performance and, hence, on the
ILEC’s weighted-average cost of capifal Mandatory unbundling raises both

. components of the weighted-average cost of capital for ILECs - equity and debt”
(2000: 19). The purpose of this brief comment is to perform that empirical test
and to compare our empirical vesults with the expectalions of JST.

it The Impact of Mandatory Unbl.u‘tdling: An Empirical Test

The goal of the Telecommunications Act of 1996 was to “promote
competition” and “reduce regilation” (1996 Act, Preamble). As part of this effort,
the Act required the TLECs to Jease the elements of their networks — unbundled
elements - to their rivals at prices commensurate with costs. JST conclude that
mandatory unbundling will have adverse affects on the investment of both the
incumbent phone companies as well as prospective entrants. One of the many
alleged sources of these investment distorlions was the effect of mandatory

.unbundling on the incumbent local exchange carriers’ (TLECS) cost of capital.
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With regard o the cost of equity, the authars indicate “Jtfhe cost of equity capital
depends on the systematic or “beta” risk of the firm_ ... How does mandatory
unbundling affect an ILEC's beta and thus iis cost of equity? The answer
depends on how unbundiing affects the cyclicality of an ILEC’s refurn” (2005;

. 19). JST assest that the mandatory unbundling increases the cyclicality of the

TLECs' retum, so beta should increase during an economic downtwm. During
periods of “weak demand” (i.e., recession), according to JST, the justification of
facitities deployment is more difficult for CLECs. During these periods these
firms are more likely to lease unbundled elemenis than to construet their own
facilities. Weak demand for telecommunications services compounded with an
increased demand for unbundled elements, both of which lower end-user prices
and thus profits, and the potential the elements are priced below costs, all
“intensifly] the cydlicatity of an ILEC’s returns” (2000: 19).

Assessnent of the fmpact of a recession {or any event for that matter) on a
firm's bela coefficient i straightforward, and such analysis is frequently
employed. A firm’s bela is estimated by

Ri=a, +BR_ +g, . (1}

where the R; is the stock return on firm i, Ra Is the retum on a broad market
Index, oy is the intercept, fi; is the beta for firm i, and & is the econometric
disturbance term. Equation (1) Is estimated by ordinary least squares (OLS), and
typically employs daily or monthly returns over perlods of various time
intervals.

In the present context, it is not the finm beta that Is of primary interest, but
the difference in beta between a period of economic expansion {fI€) and economic
recession (B%). A staiistical test for the non-statfonarity of beta across ime periods
involves a slight madification o Equation (1)

Ri=o +BR, +y, D+ AD-R, +E {2}

where D is a dummy variable that equals 1.00 during the peried of economic
recession (0 otherwise), v; measures the change in the intercept during the
recession, and, most importantly, A; measures the change in beta during the
recession perod (Daves, et al, 2000). From Equation {2), the expansion and
recession betas can be computed, where BE=f; and PR=fi; + A. The JST
hypothesis is fhat & > 0, so that the p® > fie. The statistical significance of the
estimated coefficient A measures the stalistical significance of the null hypothesis
that fit = fie.


http://rekelundehsiness.aubum.edu
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For obvious reasons, JST did not perform this statistical test of thelr -

hypothesis regarding the cost of equity capital in their article. As the authors

observe, “there has not been a vecession since the Telecommunications Act of

1996, [so] the conjecture about increased systematic risk is not falsifiable” (2000:

19}). At the Hme of publication, the U.5. was in the midst of one of the longest
- economic expansions in history. According to the National Burean of Economic

Research, however, this economic expansion ended in March 2001 and has
- continued untl the present (une 2002). Thus, this empirical test of the J5T
hypothesis can be performed.

Equaticn {2) is estimated using daily stock yeturns for the three Regional Bel}
Operaling  Companies (RBOCs) — BellSouth - (BLS), Verizon (VZ), and
Southwestern Beli (SBC) —.and an index of the three companies.] The market

index is measured by the S&P 500. Belas are computed using data for three (224 -

observations) and five years (328 observations} preceding the recession (March
2001), producing a total of eight regressions.? Regression results and the
estimated values of B and fi* are summarized in Table 1. To improve effidency
of the estimates, the regressions are estimated using generalized least squares.s

1 Th!shdexwummpui:duulmp]eaveu:agenﬂi\estmkpﬂmsofﬂie&ureknoa.

*  Dala for the recession period spans March 2001 through June 17, 2001 (the Later being the
Tast reparted atock price for the date the dats was collecizd). The three-year betas were computed
at the start date March 1998, and the five-year betas were computed with a start data of March
1936, The recession period Includas 67 observations. Historlcal data is provided at no charge by
finance.yahoo.com,

}  For all regressions, the nuil hypothesis of homoscedastic errors Is re]aﬂei
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Table L Regression Results

RBOC o [ 1 & L pe pr
BS 0003 0320 0.005 Q852 006 03z 0w -
{3 Year) 035 (265 ©.51) {0:25)

BLS an D482 D005 ans 008 048 027
5 Year) 0.05) (489 0 A

vz 0002 0547 o003 0143 011 055 040
3 Yeard {046 “s7" 0.46) - {0.68)

vz 00M 0.603 0.003 0198 oM 050 040
(8 Year) {058) 56 (851} a0

sBC o002 069 0.006 0418 on o 028
(3 Year) (057) (498 (B.89) Q.

SBC 0.002 o9 0,006 ’ =0.442 0.“. 072 0.28
5 Year) 051 (689 (0.58) 216y

Index 0.002 0520 0,005 018 012 052 632
{3 Yead) (041) “By (084 (.05

Index 0002 0.5% 0004 027% 018 o0 032

(5 Year) {0.75) a0y [ S15% R W1

* Stalistically significant at the 5% level or better.
All the estimated betas (fl;) for the RBOCs are less than 1.00 and statistically

~ significant. None of the constant terms {a, ) #re statistically different from zevo.

The estimated coefficient 4; is of primary interest. For all three RBOCs and an
index of the companies, the estimated coefficient 4; is negative. In no case is a
positive value for A;observed. For three of the eight regression models, the rull
hypothesis of an equal beta during economic expansion and recession is rejected.
For SBC (3 and 5 year) and the index (5 year only), the recession beta is less than
the expansion beta (B® < P¥). In no case can the JST hypothesis that % > BE be
accepted, and in three cases it is rejecied at the 5% significance level. .
Consistently, it appears that the recession has reduced, if anything, the

: varfability of the RBOC stocks and, consequently, reduced the cost of equity -

capital,
L Conclusion

The Telecommunications Act of 1996 was passed to promole comp-eﬁl:ion in

-one of the most advanced technological areas of the economy. A mzjor debate
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has raged concemning the imnpact of 5»,:&»8_4 unbundling as a means of

Introducing compelition in Jocal exchange markess. One proposed hypothesisis

* that mandatory unbundling increases the riskiness and cycleality of ILECs -

performance, ¢reating an adverse Impact on thelr cost of capital. In addition to
the effecis of a generalized weaker demand for ILEC services during downiurns,
. these firms would be faced with an increased demand by CLECs for unbundled
elements. Such factors would both intensify the cyclicality of ILECs refums and
increase capital costs. .
" Using a standard model for risk measurement and data for RBOC that
includes periods of both expansion and recession we find no evidence that
" recession increases the varfability and risk of ILEC stocks. Indeed, there is soms’
evidence that the opposite might be the case. This implies that, on thesa
grounds, mandatory unbmndling does not increase the financial vulnerability of
ILEC fivms and their cost of equity capital.
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